PATENT ABSTRACTS OF JAPAN 



(11 Publication number : 2000^049245 
<43)Date of publication of application : 18.02,2000 



(51 )lntOL H01L 21/8247 

H01L 29/788 
H01L 29/792 
Q11C 16/04 
Q11C 10/06 
H01L 27/11B 



(21) App!icatlon number : 10-21 7368 

(22) Dato of filing : 31.07.1998 



(71) Applicant : 

(72) Inventor : 



SONY CORP 
NAKAMURA AKIHIRO 
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(57)Abstntct 

PROBLEM TO BE SOLVED: To provide a data writing oontrol method in 
a nonvolatile semiconductor memory cell which can reduce the voltage 
of program potential and the like. 

SOLUTION: In a data writing control method in a nonvolatile 
semiconductor memory cell provided with NAND-type memory strings 
M0-M7. word lines, a booster plate layer 1 9 covering the memory 
strings through an interlayer Insulating film 18 and transistors for 
switch, which are installed between a word iine control circuit and the 
respective word lines, the potential of a control electrode 17 is sat to 
be program potential, the word lines are electrically detached from the 
word line oontrol circuit by setting the transistors for switch to be 
non-conduction states and the potential of the control electrode 17 is 
raised, based on capaoltive coupling between the booster plate layer 1 9 
and the control electrode 1 7 through the Interlayer insulating film 1 8 f 
by applying boost potential to the booster plate layer 19 at the write of 
data into a memory element 
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(57) iwm 

fc. "7- PIMI*|!IB2:#*7- H«i:<Oiai{cK^^*ife 

Zf-X9- ■ TU-hm 1 9 
8£:ft- LX:7—x?— ■ 7V- bJS 1 9 fcftiJfflWfii 1 7 
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1W*ai/f-Y ^HRMM. *fl^«fBJ*J:fc:»« 

EWattSftfeX^y • x h U y^\ 
(q) *BI««a{cSSRS<xfeaBR07-HJ6, 
(a) ^ty -xh'J y ^to— sgo* * U at??)— ;fr«o 

( - ) ^t'J ■ x h y y ^oflfisgco.* * 'J *?<?)— Ifco 
y-VKW^f^MC ^2»jgiRh5>-i>'X^^^ 

(M lBM±tfM§ti, fio. **y -.xhy 

as, at>\ m.imbfflww&t<?>mzmf&ztiK&2<?> 
WKtM»t>iRt z b zmmb-t&mmi i tia«^« 

cis*iR4 3 nmmmt. ^jt->wmm±.i l zm& 
ztitcwam, at/, mimbwmmb^^zm^ 
titzmttmfrt>i&&zb znwib-r&tmm i tia«<o 

*sk 0ifl£BA£*i*:ifliM*>6jftft <i t tfflkt-t 



(n) ^MWfcSfci&aaJutafiftoy-FliL 
(^ ) * ^ 'J • x J- y yyco—fficox ^ 'J *? «— -ft CO 
v-x/FUjymmz^ w.\<nmKV : yyvx-5>*it 

v-x/w^ymmz^ m2cowtf.h7y>'x?zj\- 

LXfflg&ivfcV—Xffi.. 

(*) ^y • Xh>J>-^««-r6#ptt USHF^fW 
«W«60THlH2ft.t/fiBiB. WflfWtfflOfflfiE, MC, V 

&&LTv-x/h'W ymmcouj^brnfrtzy- 

( b ) V- H*IW»IIII&i:#7- KKfccoiBfclWtfc 
ft, ^y^^T-^^&^WglLT, #V-F 

^^y- Fmm\s\mfrt>mmi,z® o 4 

yyisxfzmwvmb LX, y-mt7P/7At 

fiiSr epsd^- &z\b>tzi.-o xmrnrnmconfa s>*n/5A 

[f»*ii7] ^ ; &y«^/\^f : '-^«#a^(csgtT, 
asn/sffi^* y ■ x h y v^tctjtt** y*^ 

^^*)\j&f&mmbcr>®3Mi$t,zm^% , JSCtt, 7'- 

x^- • ry-b®km?t#«si5k^fiS-&M^7' 
-x^- • ru-ntv-VKW ymmbco^m. 

ztitz by^ivtmm, v y^vmmu.zmm^td-z 

Jt«BW*»4«6£ k Zimb-t&m$m6lzsffl(0^ 
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ztitzm i comm. m i »BHU^fc#*s*ufc»i: 
BSs atx, BfldRj:«msi:«}m(c^jft$iu^flt2«) 
iwys^^s - fc &wat -rsw^iR 6 fcfi*<o=F» 
aft***.* * y -tr iv \z & ft ■& -r ~ * « # 

So 

[itjsiioitfflnwii, ?-**/wbj*«*j:{cjb 

ztitzmimt)>tof&2> l t & mm t -t & mm e \,ztm 
co^n$m?mfcx * y ^ c *j ft * r - * »* 

■t&mm6 £.um<o^wft&*mte* * y ^mz&k 

[00 0 1] 
[00 02] 

D^h'jy *tt ¥«HM * y -fe ;K JS1T , na 

n dx b y ytrmx^v *nstw&) wh&. wmmm 
£*-f n a n d x h y * y -t;^^ 

W=flr-a8flrfflB£H 1 3 Iztp U *f*0S&£ll 1 4 US* 

•t. NAND^hyy^a^^y-fe^^flifg^-s^^ 

WitfplWl lBft) CM§tl!tV-VKP 

a ymm 1 3Rv^**j\smffim 12, f+ 

iw 1 2^jjsr(c h y^ummm 1 4 Hwessft 

fc^awts 15(7 o-t- -r y bh&\, vi&ffli 

1 3 £ . mtfcth ^t'J *T <Ofl&#tf> V -X/ f w >• 

<t a i,zmiWM$tix^&Bmz**:V -xbv yyt 
vt&. at, ^tu • xhy y^cr)— sho^usffm 

B Lfc«RS jfCfe X=£V • XbV y^OffitftO* 
*y*fM 7 tt, m2«JMfKh7>-^^SSG2rtfrL 

dtc, ^gc<7)NANDXhy y/i^ty-fe/WJtiSi 



[000 3] faWNANDXh VyrWX&JWtZ 

[0004] NANDxhyy^s^^y-feyucfevi 
7i:Sifiv PP (CT^{i•■^2 0#•;^^) Srenan-r-?.. *» 

^t'J *-?Wf^)^ t'Jff ( JilT . ffiHh, 
^^yS^tnf^:) coMMVMi 7(:li7n^7Ai 

Lie maro^hSrwairrs. *ut, miosis 

byy'JXfDSGZmmZlt. m2<r>WsKbyy'JX 
9 s SG2- ^Bffi&RlB tr*-* k s b" -/ bM B L 

t f-r *;p»«ir« 1 2 1 coraomfsnKa-s^ , y r 

^7— • y^H^N-fA (Fowler-Nordheim) • by^fU 

tiJV^Tti, Wffli«ffi 1 7tf+^«f)Sl 2 k(7) 
IBf ^m^^-if-f, f - */WB{R«W 1 2 *» 
^??iS«ffil 5^\«€^c7)?±A(i±t^V\ ^-CT)^*. 

y s^corafflmEVt h co^^m 1 5 (crswccs^. 

[000 5] >7— Klftliffi<ONAND^.hy 
AND^h VyfSbl^V&l'&mfct S^tt'J • Xh 

y y7* (OT, ci^j; a ^y * y ■ x b v ym&co* 

y y ^(C««6 $ fLT V \& b* >y h Ml B L lotflWfflv 
. 0d«/H-) ZtllzX-oX. 

mcvmiRx ^ y m^zte ^xa. mvmm 1 7 1 * 

)VB$iffl&l 2b<Dmiz\±±%%^®MdP!}E.*t?. 

t-jvBimm 2&z>fflB*mi 5^.««^^±a*^ 
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[0006] t'-y h^B-L^mmiv^Bm^t^ 

••/ KH$MHIf& (ISKvthn KJ^Tb'-y hfgBLfcEp 
fc, f-y h^JfflHHIKfciiftitJIcOh^^^X^^fflV^ 

[00 07] ic^J; o%wm&mm-&t:ibz>¥8tb L 

t\ fiONANDXhijyy'i^ty-fe^tm, fj 

mmm 1 7 ^%a«B 1 5 1 <a®Mgr£-&tfsaw« 1 
5 k?**)\sj&fcm® 1 2 1 «o«Mte^ta^# . v- 

^fcfc ft* fl&oaHR* * U JR^f-r ^HJjftiW 1 2 

HUX . $IJ»HS 17tf^ 124: orae 

[0008] IC, -fe^7 • 7*-X Zf—Z. 

9 -mm t momm t * twti £ # 

BZit&Jjm<7>-M&M$:. $M "A Triple Polysilic 
on Stacked Flash Memory Cell with Word line Self-Bo 
osting Programming", J.D.Choi, etal., I EDM 97, pp 
283-286 (11.4.1-11.4.4) Sr#fBLT, JJTF, SffiB"t 
i>. 

[0009] Z<03Mt,zffi7FZtltiX t'J • X h y >^ 

ft & * =e y ut . ¥»#aeKKJBj£ $ *ut v -x 

is. Jiigt&tKisL r-x?-mffi;wii&. jejassfufew 
m<v±.Rv : ±.mz<n&.mm ziixti o » Mwsoaffl 
[00103 *lx. a»?^^y»^07 f -^»&a 

^fcBfL-CJi. 7— KJft(C7 , U'f-^->'*«ffiV proh (1 

1 h t Lfcft, V- KH^y- KIM!|fPI!||fcft>6« 
SSWfcWy-KU *irV?\ t-x^-tttt-xht 
ffiV b00St ( 1 ltf/UM 2rEpjD-ri>. ZtHzXiX. 

t commMittzm^z . w^ttscomffis-^ 1 s ^ h 
^»£E-r*ct*«T#*. ^attR-x^ysFPoJW 
fflmmzitm 9tf}]/b* epta-tz . 



OsJOH-fcWJnU miCOMStb^yiSAfDSGcr)-? 
-b«ffiic«il«ffiV cc SrEPint. IS2i0SiRh7>-v ; 
x^ssG«y-h«flitc{io^h&aiiD-rs. -ft 

f-^s&jajfix^ys^Kffsaa^*. - 

[ooin twt 1 ; • x h y yfizmf&m 
<7)iijR^ ^ y coeiwtsfc: trytt- v 

proh ( 1 *»9ani«*u v-HW7 

-lict-xnfv boost ( i i;}ouH ^*Epjn$ 
cr>mmmi8tf/i'hi / z%-j±zti&. zcomeo**y • 

X Y y y^'tCtg^?flJtb">y MSB LCV CC S-Epflnu 
m 1 h 7VyX * D S GfD-Jr*- V cc SrEp 

JDL, S2(OaRb7yy'X^S SG<oy— MBffifcM: 

f-v*;WI»ft««o«tt (V ce -V th T'S>D. v th 
{±mi^jSS?V^>'>''x^DSGOlUMi«ET'Jb^) k 

comcon&mzm^z . mcomi^^^m^co^^ 

ft, ISHrRH^fc:, fl«^b7y^^DSGt^# 
Wm k % 0 , *;W»WR«««ffi ( » 8 h ) 

[0012] l&COXffilZffiikZ tlfc* =e y • x h y y 
± 9 MK^ry 5/WEEV, IGh (1 ltOl^h) ^ffl 

^tt, ^^e ysi^x-^^w^iitfit^flgt^ 

[00 13] 

[%0^"M^L-J; 3 k-t&Wmi t&^JMlzWmZix 
* *)Umf$.M®<nW.& k coitii , ^t'J JSC =t o 

t ti y"-x ? -ma t ma t e>mmm^ 
tttmw&t ft-mmmk com^mRtiw-mmmb ^ * 
jumim b cot£Hr®m.izm?t h.%~>x. mttf, 
y-x9-mmbmmmMbcomM.m^-mima^ 
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V boos t Sr±flg-r4fc»<0HIBwHflHlS/Mt*H* £ fc 
[00 14] *l)V7 ■ y-XhffiSr^fflL-^NANDX 

mtiAz-ftLx?-*.?- ■ 7i>~vm-&mti>%ffi 

ifi. 3M "A Novel Booster Plate Technology in High 
Density NAND Flash Memories for Voltage Scaling-D 
own and Zero Program Disturbance", D.J. Choi, eta 
I., 1996 Symposium on VLSI Technology Digest of Te 
chnical Paper, pp238-239 *>£>4H3]T*&4. -X^U • 

h JIfc*fi£ mvrth Zbiz£->x. 

cools] — *^vm^ffimit*m>ht$>&i<z 

« , f - ■v *y WB*fH«0^*Btt«UE 1 1* A 4 jMI* 1 * 
4, t;-?>t', f-^*;WB««W<?WI*1ii»«**ft6 
t . V? iS€S t f - * WMfl t OSr&S Jfcfi*:* * < 
£4, **Uft, -fcrt/7 • vmizX -oTftoiiitfb* 
D SR^eOf-v */P»JS««tf>*{ifc#<E L?t t & . ffi 

ttwasixtysmitivvc. mmmm^it 
<&4™i#£>4. 

[ 0 0 1 6 ] ftot, ^HJieOSfWi.. rn/5ASfi 

ttff-ri»it^<, t^mttwmtvxi* , *^y 

[0 0 17] 

[isii^flf^-r4^^s] ±ie^BWS-^t-45t 
***>mf&ffii$i±tzmi&%iitimMwmm, ms 



S8fc«?)*7- vwl, ( m ) .* =& y • x h y yyey-van* 
( — ) ^t'j ■ .x h y >-^cof««^ qe y 

^ey-fe;UT*)-3T, (*) ^t'J •^h'Jy^Mt 

coil!®. MVK, V-VfW >1»«*IHW4JiBI 
*fe^J^. (^) WiaiftlftiLhfc^JSSfL, fio, ^t^y 
• x h y •y7*ffifc?&&x ^ y *^«o»«ffi<?5]IM 

•r47''-X^- • ru-hJi. ( h) V-KiH 

M»EI»i: #7- HUfc comizmif^il. x^v 
cr>?-?m%&Mzf£LX , #T7-H«t«7-FJ«WI 

«&Ei*^4. 

[0018] ±E<oa«*js«-r4fe«><o*f6HH<io^w 

^'144^*^^ y-fe^^fett47 ! -^*^ii^$ij»m 
lis (-f ) a£ftfc:»«SiifcV-^/HU"f yifflmtf 

^*-f4. «R«»s»i.*fi«ng*^*y* ; p**, « 
ft, HCWI*«$3hJt^ * y • x h y ( n ) #©J» 

mmzmmztiKmmcDv-FWi. w ^ty • xh 

-jwy-v^wvmt, m2^mRh=7y : Jx 
?zftLxmmztLtzv-xm. (*) • xhy 
>-^'&^-f4#>t ; & y^wfflw^fficonffisvffl 

ix. p«^y -^hyv^aijjtrs^tysR^ 
*7t«ma5^offlij[e«±^&igiL-cy-x/H>>f y« 

^ ( h ) v- H»M*liI»fc*7- HISt OHCcRft 
feti. ^*y3lH ly ^T f -^»Sa»fc:PliLT, 

4 -v *m b 7 y : JX 9 % & ftffi t fc^»5Mt*»*^ =E 
y ft 4 f 1 '- ^ »* a*W»36rftT* -o X . ^ * 
y^^FMJO-r— ?WtZ&frizmVX. X^7ffflh7V 

EPJD-T4 i t fcj; otlMSItl^Hfiirn/? A«{4 
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mWVtmt-fZ, Zblz£*) -7- mSrV- HISMPIalSS 

[0019] ^^^aisett^w*^ * u -t^tfeft 

^tV-KtR^^-LTflsaS^utfl&^^U -Xhy 

mut cr>®s&-&mfi,z x * - • T-v-i-jgt y- 

[00 20] 3(s^Hfl<5D5F»^tt^l*^ =& y &t/ 
K^LT7-X^- • TU-NJfTl#?I-f *^#» 

* L< . Wiif aupw^y ■ x h y y^-c««$*ifc 

7" a -y ? S-mei: VX , 1 7'n - y ^cD^-gSto^ 

«'J ■ xhyy^^jfra^JK&^LTr-x^- • 7° 
^-h«?«»t*£i:a*#*U\, HP*>. 7-X^- 
• TV- Vm\$7uv9K\ZM$.VX^hZ.bt>mt.V 
\,\ 7-X^- ■ TV- h/IKT'-X f-»5£:EP;/Jirf * 

<. fc*U2X. KT-y M6M»l3»p«jK:»ffC«>«tv^ 

[0021] *»H^<o^»»tt2Nwic^ =e y *r;k atx 

tiwmvM. &v. imnmtfflwmmbcvmzmffi 
*^*u*?t. mil. #jE««m^^ y*^t^-ti 

[ 0 0 2 2 ] $>& MiX. *%BJO^ffl^S*JS#:^^ 
y -te/K St/^SStt^WfM* y •fe/WzisttS-r-* 

izffi&titifzmfcm. so/. mimbMmmmboffitz 

mm £ tvfcfH 2 <0BMtJBts&» ^ J&* «j£ i -T * <! #"T'# 
*. BP*.. ^t'JSRT*. FJrfl. MONOSI^t'J 

m=Fb-thZb #-e#*. 

[0023] jetUi. sj^^wwtiNWftxqE y -fe 



mmtizm^iit^m. rv. mimbummmb 
nmzMfotsiitemimfr^tfLhmmb-t&zbtfTi* 

[0024] £>* WiX. 3{sf6BH<03F» S&ft^NWM* 

y »i^»fSf£¥*fM =e y -t/wcfc ft* r- * 

BmmiLtiizMf&ztitz b >*)vmm, v y^nm 
mMzmfcztits&mmk'hii&ikft?, 9.x/. mm^.m 
ymats&bmmm t comz&m.2tit:immfrt>tft 
*«BSctf*<rt* i r^*,. flp%, #^tu«ft, w 
II. -ty^ yx^/ws^^y3g^i:-t*ii:* J -c#*. 

[0025] *%B^;ij^*»*fc LTtt, Pffl¥«* 
# 1 o<0 p a^xyH^ iiT v t J: 

v^l. mLOpwv^mzmtcoJFMfmtmik**: 

^*fiftt-srtrt*^y v-y 

mmm*?. ^v^m vmt^mm-th^b^x-^^. 

^-y^ynyjg, ^n^^^^'J~>>)^ymb^ 
U1M PflBft) . ^y^X^^OiSSJ^^JRW^JB 

y if-f H«*»4flW^-4 £ t ^t-^ * . Jiiaa&K 

K*flWW-&*mt LT. BPSG. PSG, BSG. 
AsSG, PbSG. SbSG, NSG, SOG, LT 
O (Low Temperature Oxide. {gtfSCVD-S i 0 2 ) s 
HTO (High Temperature Oxide, itigCVD-S iO 
2 ) , S i N, Si ON. £>*U2. dtlit>cr>m\<om 

mmm imtaoNom ( s i o 2 m/s i nm/s i 
o 2 m) , onm ( s i o 2 ji/s i nr) ] zmf&z 

bifiX'ZZ. 

[0026] x^vm^wmmLx*. u*f tr* 

^M-fli^na^-* <! i lz£^XB$L-t%> <! 1 75^'^ , Si 
0 2 . SiOj/SiN, Si ON. SiO z /SiON 

m^m&t&zbtfX'Zh. mmm*. mm. 

ONOI, ONI, S i O z I, S i NR. SiONf 

* £ fc * . 
[0027] ^t'Jf^MONOSI^tyS^tf 

**^. fmwmtft* mm-z m i ay 2 cogg-fus* 
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S i O z mt U fflftJKSrS i Nmt-?&Zk&T* 

sp*>, «?ww»soNOii*»«(M«-*i4:3ft*r 
tw»»«&fli^'t4iwtiR&s i o z mt u 

[0 0 28] ^ ysR^^y^yx^sb^yfiH- 
fc-ri.sgii-, hy*;ne«H«a. 

i 1 1 J; -5 XJ&^th Z k , Si0 2 , Si0 2 / 
SiN, S i ON, Si 0 2 /S i ONfi»feMtli 

« s ONOE ONI, SiOj, SiNl, SiO 
[0 0 29] SK^Rh?^?, ^2c7)jSif?h5 

yyx^si/x^f vffflh^yyx^i, mar. as 

[0030]^ *&&&&tm&. * u -t/k 
atprarefttt^fM * 'j -t it s r - * m * a^- 

y— ■ (Fowler-Nordheim) • f- >%-)V& 

mzm^fthtih. zzx\ ?—?mimwk\±, m 

[003 1] #Sfcnj!KiJi,vOi. JBBBft*SJ8Lht:jgflgS 

ix, ao, ^ty ■ x i- u yy*mm-h&x ^ y 
ss«ffia5w«aw±*^i@i lt y-x/ hmm 

fiTHScOT, y-X?- • 7V- f-/f k$iJffll«fl£kO 

MWWK)IHBI JWCSr < ffllffl i: t i> 
SJEflSSfL-S. -fix*, 7-X*- • TV-HBfciHffll 

7-x?- • ri/-hSicy-xhWiv b00St &Enjp 

ts;ti:j:-5-CIMI^LyL>/-x^- • 7V 
Vfc^.tODffiWE-fkSaiifcjfi^**. L#>&. 7"— 

7-x^- • Ti—hmtv-x/vu-iymMkom 

Z t #T'# 6<73T\ ftil<50^ ■ x h y y 



\,z®m-hzk&xzz>« 

[0032] 

[0033] ( mmcomm i > mtmmm i tfcft-s ^< 

l =e U • x h y y ^<o«*W=ar-SSBffflH*H l 
At»o3tBfjrr&a»^JEy •xhyy/f^ 

HfrSr-OTTMaS^w (A) (c^-t. BP*>, 01 {4. 

02<O (A) (4. ^-KSIkW^aitffi-C^^y^-T- 
l oco^ * y S^oSlieWirBrHBI^H 2 <r> ( B ) (c^ 
[0034] miZCDBM 1(0^1) ■ X h y >-^(4 s € 

^•s^^^^^^y*^ (ffjamas^^u* 

• xhyyi/tcfcwni, s-ocrj^^y^Mo— m 7 a j 
^<^y • x h 'j ■*«wt-r4 

KW >1R« 1 3 aV-f-v *7W9*«W 12. f-^r+A' 
ffiMH 1 2±K^SftfcTO , WWB 14, 15, 1 

feflMtSfLTV^. $W«®1 7(4, Mx(4\ ^ft^ 

■£&r&#vi<'V3ymfrt>ffij&zixx^&. m 
f&$tix\^&. mmnjfmicDNANDxhvyym* 

S?^ m 0 (cffiMS *ut» l ^>iiBK h 5yyx^ DSG, 
aiM t'j ■ x h y y ycom^co ^tuffM,^ 

§tUtm2<0SS?>7V>-'X^SSG*^fl|jac§tLTV^ 

h , z vx. y • x h y y^'«-«c7)^ ^ y *f m 

,«-*«y-VKH >-ffi^l 3J4, mi«a^N 
5y^DSG, h7°7^'2 1 Sr^LTt-y 

MBBLcusK&^i'r^s. — ^'J ■ xbuy-f 

1 3«4, m2cOSt^h7>'i ; X^SSG2:^-L-C*ay 

h- -y h mmmmzmmztix v ^ s . mmojm 1 (=« 

* t' -y h WMMgHU , t" -y h MlfcteRW- /s>ftfc C M 
O S 7 y >y 77 n -y 7° t T Kl-X 1/3 — ^'^±#:tcffljj!c 

§ ixti ffl*acois\V& b -tint J: v 
[003 5] HSfiOJSSSlcONANDXhy y^M^* 
y-fe;WtfcV>T(4, >t»J • xhvy7*ffiifrf&&* 
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* y *^m 0 ~~m 7 mmmm 1 1 (wm&tsmm. mm 

WWM 14, 15, 1 6<7)MW. MC, V-X/b'U 

s. sccti, 7-x*- • ry-bJii 9#\ afsffcfi 
frtzfflmmm i 7 «o«H<oji^rau«?f5r#st» 14,1 

5, 1 6«fflM<0±;fr&g£LTy-X/'b'y--f y«« 

1 6»i^tS4U^i.. ar-^ y-x?- • 7V 

-M19 JiJf PsIifiifiJR 1 8 S-tf-LT* * U ■ X b U y 
^^***WIUXV^. 35Kfi, ^ij^.tt'5 1 2»D.**: 
y • x b >J y^-CfflritSflTt -y ? £ Mi LX . 

1 7*n 7^5 12X 8ffltf>.X =E U *TOII3I8 
tUtl 8^LT^^- • 7V-bJil 9Tt£?I§ 
ixTOS. Nd, 1 7'ny?ft<?);<^ yS^ilSMi^ 

s«Sft:iRfis*i=5rv^ if rmmm 1 8 « s i o 2 *»t 
iSBSi^ixTfeo, y-^--ru-Mi9ii ?m 

Sc02®ffifi!c (sKUlK b'Jfil) "C**. 
[ 0 0 3 6 ] v- 04 tc^J; 3 fc, 

7'n >y ?T b'UX l/3-/k lE^&BS&fc nft 

£<9T7-b*»fflflllIlKfc:« N y-XrJ-- ■ 71/ -h 

m 1 9 ct*-x bw,m.v } , oost $:mn-tz>teib<nfflmm 

gg (7'-x^- • 7V-b*M»IIIJ») *«ffliW&**iT 
^6. dcoy-x*- • T'V-bJIfflfflllllS&kt 7*-x 

y^x^a^rafiSSfro^. 

[00 37] nft^/HMOS FET*^«§ll 
tX^7ffflf7yyX^WC 0 ~WC, (E33&tf04 

[00 38] mmmm 1 Kfcu-eii, mmtmt* 
^-^^)VBwmm 1 2±c»j«s*tfc b y^vmmmi 
4 . h y*;i*e»« 1 A^m^titznwzm 1 5 , 

mmm 1 6*»kj*s. b y*/we*i]i uasio 

nyiHl^titisD, ttSyBl6teONOBto»£ 

[00391 7- h**g$IJfflIIIIKS.f r 7'-X^- • 71/- 

Ni»M«iBiK*srfia4 . *^^e y*^tepjp$ixi.m 

fit («EE) «0ffi*fi^UJtEI*-Cft6B5, -f-^«S 
^«C^-rH7S:#gSL-C, OT, H*fe<0JB® 1 CON 



ANDxh y y/i^ y ^/uof-^as &#iwk 
[0040]^, ^t'J ■ XMJ v?*ffii8L~f&X : ZV 

jt^ysR^M,, M 2 ~M 7 ^s^^y«-? 
t-ra. d<oas?^* uwfMitfrtfjt*!; -xby 

y^2r. «BLh, wtx^u ■ X b y y^h Dfjs. 4 
£ . jMft^ ^ y «^PM , fcSH*3*ifc V - b*««:jfflW V 

v- KUfcs^SftfcffltfON an dx h y y^mx^ y 

ffeioaiR^ =e y • i Sr-t-tf a ^ y • x h y y ^ 
Sr. ffiUh. JKWtx^y ■ xh yy^fcufUi. 

|g 1 <7)Mft b 7 yi^'X ^ D S G«y- hmffi«^< =E y • 
x h y y ^ 'Sifti! 1 KffiUS ixT tj 0 , * 2 coMft h 9 
yi>"x^ s s G<r>dr- YWmt* t V ■ x b y y^'Sft 

[0041] «&a*»ft^H*&WO»§&*-fe'y 
•yTtfcV^TSi;, $fe-Ts t'-y h^$IJfPHIg&c7)h"-y 

tiiJt CMOS7'J "/ y°y a >y rttia^f- 

5 ? -tuts isft^^y ■ x h y yyizm 

ttSiut b* -y h^co«{5V BL r 0 j & OiK/U h t L, * 
«ft^ t y • x h y yfiztmz tvk t* -y h ^w^iv 
bl r 1 j s-v cc tti». 4^c. ftiiy-x^<7)«e ( = 
* s ) y 3 y^awdfcK 1 0 omffi^ 0 h i 

fl). 4?t. X-f 7ffflh7>y^fWC 0 -WC 7 ^' 
[0042] »S 3i»l6fW)0H*&tC*J V^T , 7'D -y ^ T 

r Hj fc&y, WB£Bi[g»^Vp P RW!6*v 00 3&»67 , n 

-fiV cc (=*SG,) SSGF5^A-(iO*/y 
b ( = 0SG 2 ) ^, CGOK7^A*-, CG2K5>f 
/s - CG7 K5-fA?-liV cc ~ (V pgm -2) ^/kb 

Jfft/Nl, W*-t4. CGI b'7-^vs'-(ir 

D^AffiV,,, (0WL,) (WiJf, 
b) frffl*-*-*. SCtcJis PLK7-fA-(l fiMc, 7" 
-XbSffi (* D00St ) &ffi7rri>. 

[0043] jift^^ y • x b y yyiiza^xii^ f>y 
b^B Lw^oWhT* 0 , j** y • x j- y y^ 
Mft*a 1 co«tft!6< V 0 0 •& *«Sfcfc: . W, 1 <0SfflW b 9 y 
^^DSG*!iiL, ^^y • xby y^'jiftH2o 
iEffi# 0 b 6 . m 2 ^51ft b 5 y y"x 9 
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&* s x ^ ys-^coy-x/ k w y«« l 3^ifeiM$ 

ill). mtRX^vmTM^z&^Tli.. JMtRv-HJftco 
[0 044] mz, - 7V-hSl 9[Z~f- 

9 t 1 7 t «0#JB6£-te*-* S MffllRS 1 7 CO 

fcffltfffffSfl., MfflilKSl 7^mfi!±^Jx(f 18^ 
h (=V UP > L*>t. X-<7ffflh7>yX^ 

Mm ntft *}um&Lffii& i2t comcomi 

Ci~wc 7 (iH31«»-Cft 0 , *NBKt7- F*8W)«ffi 
(^WLiW) a*V ee ~ (V p „-2) ?jon»&Btp* 

s mnwrn nt-?* *>v&isffi.m i2t count 

[0045] -7j , ^jMtTV * U • X V »J y^fcii Wt 
t'JffM' jfciSV^Tts aS^-KtSUOIEfi ( 

twtii 7(o«fii>v PSB t^^. y:tc. y-x^- 
• 7v- vm 1 9 cr-x^- • tv- vimmmkfr 
4>y-xh«{av b00gt 5^EpjDS<x*. -ecosg*. era 
t&RR i s^t^y-.*?- • rix- hm 1 9 kMffli 

jMESii, stones 1 7omfi{iW^i±' 1 8 dou h ( = 

OV-X««»J0«ffl*<±ff X-f >yf-ffl h y 
yyx^wc , {i^iim^t # 9 , T7- Kiss**?- H 
ttftOWHffi^^SWtflJOKS^S. fl& 
<0»S?.X ^ U aMWES 1 7 co^tiEco#Et J; «, (H 

m 1 7 tffim 1 5 1 co^i*s^av?#jS«ffi i 
5 k+^z-tv&mm. 1 2 1 , sec 

7 , -z.?--y°i<-Ymi9bm&mmi5t(om 
mM&msizy'-?.?- ■ ~rv- vmi9b v—x/ f 



' ,«f+ WBjfcfU* 1 2 i fcf 8 iOl' h S 

s Gwy-^iiwffliw*^**^*^ » i <oan? 

iNHl 2j6»<5.»jWB«l 7^co«^aA* i 4€'-r, flfi 
[0046] T-^K^ffltiM^fctJV^ti. f-y 

b LtcWi.^' i . 5 Xju b ^Epjn L, ^'J ■ x h y y 
rmm i «*e ( * s g, > a^^e y ■ x h y yy 
mwM2(r>nML (*sg 2 > jv cc ti> ^l^a^h 

7/y'X^D S G2Stt)f »S 2 hy^yX^SSGJ: 

h&EPJnt. #gJRv-Ki(:liv cc - (V p „-2) 

fM 0 . m 2 ~m 7 itmmm t * & . * y 

'Mfl:f-^ r 0 j 35*«KfS*LTV^*&KB, a*K 
vm=?M 1 l&mmW&k& Y ) , t'-y MSB Lco« 
1 . 5 h £«Khf-£ . & , aiR;* * 'J SIWc 

7* — 9 r l j 36*«»S#i.TV^43l-^fe:tt, »^*y* 

jiXO-h J: 0 ^t^t -y hJfc<D*fi£b'7 

WflflllKCi-sTlftaj^-SifcCJ: 1 ?, jKK^^y*^ 
M 0 Hf-^ r 0 j **v-»(4 r i j jfflfflZtix^bZL 

[0047] 7 ! -?m£Mmzt$^Xii., b'-y h|RB 

l. ^ty ■ x h y yfmm. 1 , ^*y • xhyy/ 
mm.2, 7—x9- ■ Tv-bmi 9, imv-xm. 

10tcV erase (fij^« - 2 0^h) SrEpTjuUs afK7" 

[ o o 4 s ] jar, hi M/m 2 LtzmMcomm 1 

CON AN D X b '7 y^M^C =& y b/UWffSgTTfficOlg® 

08~@1 0*#!HLTSi^-r&. 
[0049] [IS- 1 0 0 ] 9ff, pMc0^yn>-¥ 
Ot^-^fii^^mU, nl7X;H 1 
a. P i7i;n 1 Bttttfttfcfft, i/vzy^mtem 
« 1 0 co^ffifc h y*;H6»R 14*ML>«v ^\ 

h ^ */ne«sR 1 4±.icfflNem 1 5 sr^-r-s. . 

Jfe-f, y'JnyffMtl 0tCLOCOS« 
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Dmzxamvttk. m i comv.famz 
iztizi^x. ^^vm^ovmrnki 5*jmw- 

5. ONOffl|)&»&jS4tt»il 6 Sr^fflfcjjEil 

116, 15aVh y */H»BJR 1 4 £x -y f- 

vy-thz^zx^xwrnh. &wc. mmivmzm 

y'J3 y#S**S« 1 0 <0«tii Lfc*ffifcJ& 1 <0 
JStKh^y^X^DSG. IB2(?>aSlh5>'^X^SS 

tCCVD8c£TJ*ffltUfc«. » 2 <Z>*«fWi 

y^i,, mk. **y^&»j*^&««<z>te*»i 

S fRJ*«C*S ^T{±, by */WS*iJ» 1 4 ±KJgrit 

sfutsi i coaw#«ij&»fedtS»aMa 1 5 . 

fi££ftfcM2c9$i^Jl*^ji!l&M^«il 7*»Jfrf- 

if- \-mm^mm-h z t & 

(H8#BS> . 

[00 50] [IS- 110] MOTS 1 7#Z>' 

y y Xtt b * v vo fc^tt £ # y & At" 

kb ) . mmwm i 7 »T»y u n y¥***« i o «4 
f-v ^mmmm 1 2 **jgflg$*is . 

[00 5 1 ] [Ig- 120] -e<Df£, S i 0 2 #>£>J& 

«jinmiHRi 8*cvDmzT4Miztmzit, &u 

t\ *»^4JBIBft8l«18tf>±fc:. ^RKttS:**-*-** 
y x U n yjg&tf 9 >?Zrr y ^ U 1M F Ji£ C V Dffi 

nioC, • 71/-M1 9&tfJRRR&lt 

Il8^A7^ym (01 0#sg) o 
[0 0 52] [IS- 13 0] -f-^t, SiOjKt 
S/If^&tiH 2 0 «r£ffl£j*JW U * 1 (OJliR h 5 W 

tm&2ot,zfflnmzRiEmzxMf&L. mz, z<?> 

[0053] {mmmm2 > mmnBm2it, m&co 
mm i ossBTfc o s * =& u *t*«m oNosi^ty 
m^xh^^mmmmi twautv^s. nand 
x h y y ?"My =e y ^)v<n^<r>m<^mmt. mtmmm 



1 fcR«i: El ICO (A) fc. MO 

m2t,zt5^xi£, VMwmmt. f^*/«i«ii2 

±(cms*ifc»loBMUI ( s i o 2 jg|) 3L»1 
cr>m&M3 UM?toI« (SINK) 3 2. 

aw*. mam3 2 trnnii 7 fccoiac»j»s*ifcjB 

2<DSWtK ( S i 0 2 Jg) Hi-*?, «<t««a5 

teONOJRIfjS 2: iilfe<0JHli. »CVD 

[0054] (se*o»jB3 ) %m.omm~3 it , mmco 

mm 1 fDSlJBT* "3 , ^^'JfWMNOSI/t'jf 
? X'fo ttiti&QI&ttto 1 1 ffla lx \ \ h . NAND* 

h y y^M^^e y b/^^ffi^flBtkt %mrmm 1 

Hi l<o (B) ic, MNO 

sM^^ys^w^w^wsia^^-r. mm<r>mm3 
iz&^xa. nffiwmmz. ^^^m^mmi2nz 
mmtstiizwtwm < s i o 2 m> 4 1 . K-f[sM4 
1 tmmmm 1 7 t^isifc^jssnfcHflai (sin 

■f*. iiifecolKa, JB»W5CVDtfitT««UjfJ: 

[0055] (mm<o&M4 ) mmcoBB4 1 . 

J^li 1 cd^^T* y , ^tu s^-t- y ^ 'J x ^;l^S^< 

* y m^-x-h t tiwmmcoBM ltmrnLx^t. na 
nd* h y vym.^ y b^^-^ffi^if^^. 

3KB 1 tl^t-fS^i:^'^. 01 2Cfy^'JX 
^ * 'J *^^«^6<)^KItHI1 . mm<^Bm 
4 tcfe v vc f 4 , «?^#«a5{4 , f - -v *;WB«fRW l 2 ± 

K»*s*Lfc b y */na»ii 5 1 . h >*jwmm 5 1 
±fc^$^^*tta4^ B B 8 s^5 2, av, s*« 
at/Nafta^ 5 2 1 1 7 1 coratjFMs^^ 

8153 *»^>«ft . SWtttMslSfitt^ 52(4SiK 

y^7-C0f*iffl^MLT{4, mif > "Volatile and 
Non-Volatile Memories in Silicon with Nano-Crysta 
1 Storage", Sandip Tiwari, et al., I EDM 95, pp521- 
524 (20.4.1-20.4.4), h^At, $M ""Fast and Lo 
ng Retention-TimeNano-Crystal Memory", H.I. Hanaf 
i, et al., IEEE TRANSACTIONS ON ELECT R0NDE VICES, V 
ol. 43, No. 9, September 1996, PP1554-1558 £#Ji 

[0056] iii±. %b^^5«co»BS(:^ 

-r&zttfTZh. ttz. 3twcomm<oBmi,zt5^x 

{4. r o j mf r 1 j <7>2ffi£fB'lt-t£T»?fett¥2ltt 

y^yb^^wct oiKBj^T-o^*^ i^^'J* 
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[00 57] 

[awn***] *%Bjtc*5v.T«i, y-x*- • rv~ 

hJiU«MWK)«ini:fc*«f^-LTV^*«rCs MM 
W^flffljWt— JWOns - 1 § 0 

<nmmffi'MUzft&-t& z t # h . *3t. fa? 

mmmt^m^cri^^^ y-x?- ■ rv- 
vmhvmwmt^m.m^mfi l zy~x9~ ■ rv 

-hMt 7-x/ H W y««4: «§tM^tI-5^ H 

f-v *>v&&m.m*&K-th z t ftX'% h<nx\ ^wt 

r -< x ^-^jtt^fcts t no fcPiH* mucins 
-r^dt , =e y 3hpk*m- s f u? 

-y^e<9v-x'y#is< z t 

1® i] mxvmnL<wm 1 wMtt^xty * 
C02 ] 01 ki±m<onm*^wbtz^M(omM(oim 
st/ 1 ~o<7)* ^ y trp sat* Ltzmmtcmmmxh 
[03] ftwommmm 1 <o^#«tt##i*^ tu* 
[04 3 M«niKAt^7>- H«un«riirK^>iiiiBeg-cr% 

So 

[053 m&mm<mm 1 *>:rawfctt¥*fM * y -t 



[063 miommcoim 1 ^jwse**** 

Mcifc UT, r - * * * 5&*tWfcRV 'r - * Steffi t» 

tefctsw-s jswsrc* s . 
[07 3 Mtt**om : ?t$mmvm&nm&.*m&tft 

[083 mmmmnmm 1 ^TOPStt^mwM tv-c 

1 0 9 3 0 8 fcgi * s %w<vmm<7)wm 1 
tt^awM ^ y -fe/K^«jfciH£*Kwt h fcAws/ y 3 

[0 1 0 ] 09 , ^m<nmmmm 1 

[0ii3 mn<omMnmm2Rz/mi<vmm<omm3 
[0123 s&Hjio^ji^mn4tcfc(ti,p<*y« : pco« 

^W^Krffi0T*S. 

[0133 N A N D X h y y ^TOWfttt*** 

* * U -fe/K0**W=a:— »BrB0T* & . 
[0143 l&fccoN a n d x h y y 

^< y •fe;K^>^flff[iis&0f s>s . 

[0153 NAND^hyy/IW»|pty 

1 0 • • • ply'JaymiS. 1 1 A • • - am 
^x;l/, 1 1 B • • ■ pIW, 1 2 • • • f-^^U 
fM, 1 3 • • • y-X/KW>HWL 14 ■ ■ 

• hy*/nawH, 1 5 • • • ffjsmffi, i6- • -ie 
mm. 1 7 ■ • ■ 1 8 • • • fl^fe®^ 1 
9 • • • 7*-x?- • rv—hs, 2 0 ■ • • mmm 
1, 21 • • ■ a^?h757\ 3 1 • • - mi <?m 
im. 32 • • -mtm. 33 • • -*2^iMkiR. 4 
1 • • • wnm. 4 2 • • • ffi^us, 5 1 • ■ ■ hy* 
/neaWs 5 2 • • • 3OTttt«*t&ft*frF. 5 3 • • • 

ttlM. M 0 — M 7 • • • .X^y*^ DSG • • - mi 
^jMJKh^y^X^ SSG - ■ ■ m2C0MjRh<7y> ) 
X? x BL • • ■ b'.y MR 
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[06] 



[01 5] 



0SG 2 
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[xg - 1 0 0] 



15 
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V dsg 1 Mo Mi V M2 Ma Me Me M7 ssc y 
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(51) Int. CI.*? mffiSr FI (##) 

H 0 1 L 27/115 

F^-A(##) 5B025 AA01 AA04 AA07 AC01 AD03 
AE07 

5F001 AA14 AA19 AA25 AB08 AB09 
AB20 AC02 AD03 AD12 AD41 
AD44 AD53 AD62 AE02 AE08 
AE30 AG02 AG03 AG12 AG21 
AG28 

5F083 EP02 EP09 EP18 EP23 EP30 
EP32 EP55 EP76 ER03 ER09 
ER14 ER21 GA05 GA22 GA30 
JA02 JA04 JA32 JA35 JA39 
JA53 KA01 KA05 KA11 KA19 
LA12 LA16 LA19 LA20 NA02 
PR12 PR21 PR36 



